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SOLAR ECLIPSE 


The total eclipse of the sun on Octo- 
ber 1, 1940, will be observed from a 
point near the village of Patos, Brazil, 
by an expedition sponsored by the Na- 
tional Geographic Society and the Bu- 
reau. Irvine C. Gardner, chief of the 
Bureau’s Optical Instruments Section, 
is the leader of the party, which is 
made up of Paul A. McNally, S. J., Di- 
rector of Georgetown Observatory; 
E. O. Hulbert, of the Naval Research 
Laboratory; Carl C. Kiess, of the Bu- 
reau’s Spectroscopy Section; Theodore 
R. Gilliland, of the Radio Section; and 
Richard H. Stewart, staff photographer, 
National Geographic Society. 

The site selected for the eclipse camp 
is on the center line of the path, and 
since the sun will have an altitude of 
approximately 54°, and totality will 
last for nearly 5 minutes, an unusually 
favorable opportunity is presented. 
Moreover, the location is a high plateau 
and the season is normally dry. 


2 Published with approval of the Director of the Budget. 
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The equipment includes the astro- 
graphic camera designed and built at 
the Bureau in 1936 (Technical News 
Sulletin 236 (December 1986)), two 
small, compact corona cameras, and 
two special spectrographs, each capable 
of photographing a portion of the sun’s 
spectrum 40 inches long. These specto- 
graphs are slitless, using concave grat- 
ings and no lenses. The focal length 
is about 11 feet, and as the film mag- 
azines are mounted on a slant, the 
photographs overlap without interfer- 
ing. In other words, only 12 inches 
of film, 9 inches wide, need be wound 
between exposures, although each pic- 
ture is 40 inches long. In the two 
instruments, the sun’s spectrum igs di- 
vided, so that one takes care of wave 
lengths from 3,000 to 5,500 A, and the 
other from 5,000 to 10,000 A. The 
gratings were prepared with extreme 
care to produce unusually bright im- 
ages. One has 15,000 lines per inch, 
ruled by Robert A. Wood of Johns 
Hopkins, and the other, by Henry G. 
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Gale of the University of Chicago, has 
30,000 lines per inch. 

All the eclipse instruments are tied 
together by a combined electric and 
vacuum control system which makes the 
operation of the numerous units al- 
most completely automatic. As the re- 
sult of many rehearsals, the program 
has been worked out, in detail. A roll 
of paper, somewhat like a player piano 
roll, punched with the necessary holes 
and slots, is run through the “program 
clock” at a definite speed. Through the 
open spaces, electric contacts are made, 
which open and close shutters, wind 
films, and apply suction to hold the 
films in their proper planes. A re- 
corder operated by a _ chronometer 
makes a record of all operations, meas- 
uring exposures to a fraction of a 
second. This record will be of the 
greatest value in developing the films 
and in a study of brightness from the 
photographs. 

The radio-measuring equipment, 
which will record the height of the 
ionized layers before, during, and after 
the eclipse, is not connected with the 
electric control system but is operated 
independently. The instruments are 
all installed in an automobile trailer, 
this field laboratory having been suc- 
cessfully used in studying ionosphere 
phenomena during the annular eclipse 
of April 7, 1940 (Technical News Bulle- 
tin 278 (June 1940) ). 

The program is expected to include: 
A complete motion-picture record in 
color of the eclipse; photographs of 
the “flash spectrum”; repeated photo- 
graphs of the spectra of the corona; 
special large photographs of the corona, 
in black-and-white and in color, with 
different exposures; records of the po- 
larization of the coronal light; meas- 
urements of ionosphere phenomena ; 
studies of sky brightness, radiation, and 
spectra; and records of temperature 
and density changes in the atmosphere. 
Times of contact may also be recorded. 

The expedition, which left the United 
States on August 24, will sail from 
Recife on October 14, and should reach 
New York about October 23. 


BRAZIL ACCEPTS WEIGHING 
AND MEASURING DEVICES ON 
CERTIFICATION BY NATIONAL 
BUREAU OF STANDARDS 


The Committee on Metrology of Bra- 
zil has recently announced through the 
Official Gazette that weighing and meas- 
urging equipment which carries a certifi- 
cate of the National Bureau of Stand- 





ards will be exempt from any require. 
ment of further examination and cer. 
tification by the Brazilian authorities, 


WEIGHTS AND MEASURES NEws 
LETTER 


The above heading is the title of a 
new mimeographed series inaugurated 
during September which is being issued 
by the National Bureau of Standards 
in cooperation with the National Con- 
ference of Weights and Measures. It 
is intended as a medium for the dis- 
semination among weights and meas- 
ures Officials, equipment manufacturers, 
and other interested parties, of infor- 
mation of a specialized and largely 
technical character, to the end that 
these several interests may be advised 
of developments and official acts in the 
field of weights and measures adminis- 
tration. 

It is proposed that the News Letter 
shall publish material in the following 


categories: (1) Pattern (type) ap- 
provals by jurisdictions having in 


operation formal systems of approval; 
(2) Laws or ordinances enacted or 
proposed; (3) Specifications, toler- 
ances, and regulations promulgated; 
(4) Official publications issued; (5) 
Changes in official organization and 
personnel; (6) Items of weights and 
measures significance relating to Com- 
mercial Standards, Simplified Practice, 
and Federal Specifications; (7) Special 
activities of weights and measures de- 
partments, such as investigations of 
major scope, programs of education 
and publicity, and new fields of me- 
chanical and supervisional activity; 
(8) Items relative to the National Con- 
ference on Weights and Measures as 
such and to its standing committees. 
Published material in categories (1) 
to (7), inclusive, will largely be in the 
form of citations to the sources from 
which detailed information may be pro- 
cured, and all material published will 
be condensed as much as practicable. 
It will not be possible to publish the 
texts of articles or papers. 

No definite publication schedule has 
been set up as yet, the frequency and 
regularity with which future issues will 
be distributed being dependent upon the 
availability of material suitable for 
publication. In no event is publication 


contemplated more than once a month. 

The first issue is being distributed to 
all State weights and measures offices 
and to all persons who attended the 
Conference on 
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As reported in RP1335 in the Octo- 
ber Journal of Research, the presence 
of cobalt decreases the charging poten- 
tials of positive plates, nickel decreases 
the potential of the negative plates, but 
iron has little if any effect on the po- 
tential of either positives or negatives. 
The advantages that might accrue from 
the use of cobalt are offset by its de- 
structive action on the separators. If 
this can be avoided, the lower charging 
voltages should be advantageous and 
some of the substitutes that have been 
proposed for lead-antimony alloys may 
find increased use in storage batteries. 


Weights and Measures in any official 
capacity, either as delegates or associ- 
ate members. Other individuals de- 
siring to receive copies of the Weights 
and Measures News Letter and have 
their names added to the mailing list 
should address their requests to the 
Secretary, National Conference on 
Weights and Measures, National Bu- 
reau of Standards, Washington, D. C. 


PORTABLE BRIGHTNESS METER 
FOR LUMINOUS PREPARATIONS 





A compact portable photometer for 
measuring the brightness of the lumi- 
nous paints used on clocks, watches, 
and airplane instruments has been con- 
structed from the design of Leon F. 
Curtiss, chief of the Bureau’s Radio- 
activity Section. An arrangement of 
stainless-steel mirrors is used to bring 
the light from the luminous paint into 
view adjacent to a luminous pattern 
from a reference lamp, the brightness 
of which can be controlled and cali- 
brated. These mirrors do not tarnish 
and therefore require no protective 
coating which might cause undesirable 
reflections and also deteriorate with 
age. Since comparisons are made at 
fixed positions from the luminous paint 
and the reference lamp the instrument 
is very compact and rigid. Therefore, 
it is not easily put out of adjustment by 
rough handling. 


EFFECTS OF COBALT AND NICKEL 
IN STORAGE BATTERIES 


As a part of a more general investi- 
gation of methods for decreasing the 
evolution of hydrogen from storage 
batteries, G. W. Vinal, D. N. Craig, 
and C. L. Snyder have made experi- 
ments on the change in charging po 
tentials when small amounts of cobalt 
and nickel are added to the electrolyte. 
Hydrogen evolution, as a result of local 
action within the cell, is generally at- 
tributed to antimony derived from the 
positive plates and deposited on the 
negative plates. Reduction in the 
charging potentials of positive plates 
should decrease corrosion of the posi- 
tive grids and therefore diminish the 
quantity of antimony which can be 
deposited on the negatives. 

Because of the related properties of 
the elements, cobalt and nickel, to iron, 
experiments with all three were made 
in commercial types of batteries sub- 
jected to 150 cycles of charge and dis- 
charge. Single potentials of the posi- 
tive and negative plates were measured 
and compared with those of other cells 
to which no additions had been made. 














ELECTRODE POTENTIALS AND 


POLARIZATION IN SOIL-CORRO- 
SION CELLS 


Rates of corrosion of steel, and prob- 


ably of other metals, in soils are indi- 
cated by the relation between current 
and electrode potentials in corrosion 
cells in which current flows without 
applied emf; in fact, the current re- 
quired to polarize the electrode of a 
soil-corrosion cell to the same potential 
in the absence of JR drop has been 
taken as a measure of the corrosiveness 
of soils. Apart from its value in meas- 
uring corrosion rate, the relation be- 
tween current and electrode potentials 


is a useful means for investigating the 


mechanism of the corrosion reaction, 
particularly in determining the elec- 
trode at which the corrosion rate is 
chiefly controlled. 


The potentials of electrodes in solu- 
tions are commonly measured by the 
direct method, the potentials of the 
anode and cathode being measured 
with respect to a reference electrode 
while the current is flowing. Chiefly 
because of the high resistance of soils 
and the nature of the electrolyte and 
electrodes, this method is not applicable 
to measurements in soil-erosion cells. 
Furthermore, as the rate of depolariza- 
tion of electrodes in soil cells is often 
very rapid, methods which depend on 
mechanical interruption of the current 
are also inapplicable. 

Recently, Hickling has described a 
method for measuring potentials br 
means of an electronic interrupter and 
an electronic potentiometer with which 
potentials can be measured a very short 
time after the current has been inter- 
rupted. This method has been adapted 
to the measurement of potentials in 
soil-corrosion cells by Robert B. Dar- 
nielle, and a description will be pub- 
lished in the Journal of Research for 
October (RP1336). The accuracy of 
potential measurements made by. this 
method was found to be practically in- 
dependent of current and resistance 
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within the cell, JR drops greater than 
20 volts having been interrupted with- 
out affecting the accuracy of the 
method more than 0.01 volt. The 
period between the interruption of the 
current and measurement of the poten- 
tial was less than 10-* second. 

Measurements made by the Hickling 
method of the potential between the 
anode and cathode of a variety of soil- 
corrosion cells were compared) with 
similar measurements made by two 
alternate methods, to determine the 
effect of resistance, current, and rate 
of depolarization of the cell on the 
accuracy of the method. 


CALIBRATION OF THERMO- 
COUPLES AT LOW TEMPERA- 
TURES 


Although many different metals have 
been used for thermocouple wires, the 
two most commonly used for low 
temperature work are copper and con- 
stantan, the latter being an alloy of 
copper and nickel. Since the electro- 
motive force developed by a thermo- 
couple with its junctions at two given 
temperatures depends upon the metals 
of which it is made, small differences 
between two nominally similar pieces of 
metal will affect the reading, and for 
the highest accuracy each thermocouple 
should be calibrated. The calibration 
consists of finding the relation between 
the temperature of the cooled junction 
and the electromotive force produced. 

RP 1339 by Russell B. Scott in the 
October Journal of Research describes 
apparatus and methods for calibrating 
thermocouples in the range 0° to 
—190° ©. It is shown that, for copper- 
constantan thermocouples, the electro- 
motive force need be determined at only 
four different temperatures in order to 
establish the temperature-electromotive 
foree relation with a high degree of ac- 
curacy. It is also shown that a single 
calibration in commercial carbon diox- 
ide is sufficient if the thermocouple is 
to be used only in the temperature 
range 0° to —90° C. 


TRANSITION FROM LAMINAR TO 
TURBULENT FLOW IN FLUID 
MECHANICS 


Progress in the application of science 
to engineering problems is facilitated 
by the recognition of characteristic 
phenomena in a wide variety of cir- 
cumstances and the study of these char- 
acteristic phenomena under the sim- 
plest possible conditions. In the many 
practical applications of fluid mechanics 
to such diverse fields as aeronautics, 


chemical engineering, turbine design, 
and ballistics, this method of approach 
yields a better understanding and ap- 
preciation of that part of the engineer- 
ing problem concerned with the flow 
of fluids. 

In a paper presented at the Bicen- 
tennial Conference of the University of 
Pennsylvania in September, Hugh L. 
Dryden, chief of the Mechanics and 
Sound Division, illustrated many of 
these characteristic phenomena by a 
review of the flow around a long cir- 
cular cylinder subjected to a stream 
normal to its axis at successively higher 
speeds. 

One of these phenomena, transition 
from laminar to turbulent flow, was 
described more fully, and its role in 
several applications of fluid mechanics 
was discussed. The most common oc- 
currence of this phenomenon in the 
experience of the average person is 
that in the rising column of smoke 
from a cigarette lying on an ash tray 
in a quiet room. The smoke rises for 
some distance in smooth filaments 
which may wave around but do not 
lose their identity. At some distance 
above the cigarette, the filaments sud- 
denly break up with a confused eddying 
motion. This change in character of 
the flow is called transition. It moves 
closer to the cigarette when the air 
of the room is disturbed. 

This same phenomenon can be de- 
tected in the flow of air very close to 
the surface of airplane wings, struts, 
fuselages, in the flow of water close to 
the surface of a ship, in the flow of 
oil, gasoline, or other fluids in pipes, 
and in many other instances of the 
flow of fluids. 


THE SYSTEM LIME-FERRIC 
OXIDE-SILICA 


The system lime-ferric oxide-silica is 
the third of the four possible ternary 
systems between the oxides of lime, 
alumina, silica, and trivalent iron to 
be studied. That part of the quater- 
nary system embracing these compo- 
nents which is of interest in connection 
with the composition of portland ce- 
ment has been investigated previously. 
That portion of the equilibrium dia- 
gram, now completed, supplies the 
preliminary information necessary for 
the further exploration of the four- 
component system. A _ thorough in- 
vestigation of other regions of the 
quaternary system may be of interest 
in connection with various refractory 
materials and aluminous cements. 

The current investigation which was 
conducted by M. D. Burdick, of the 
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Bureau’s Lime and Gypsum Section, 
covered 135 compositions. It has 
established the following features of the 
system: (1) a large stability field 
for dicalcium silicate extending to con- 
centrations of ferric oxide of at least 
65 percent, and large amounts of ferric 
oxide fail to prevent the inversion of 
B- to y-dicalcium silicate, (2) a long, 
narrow field in which tricalcium disili- 
cate ig the stable phase, (3) a small 
field for tricalcium silicate along the 
boundaries of which the liquidus tem- 
peratures rise steeply with increasing 
lime content, and (4) a rather limited 
field for the compound dicalcium fer- 
rite adjacent to those of lime, trical- 
cium silicate, and dicalcium silicate. 
The rapid crystallization of the dical- 
cium ferrite has offered serious difficulty 
in locating the boundaries, between di- 
calcium ferrite and the abutting fields, 
by the method of quenching. No ter- 
nary compounds were found in the 
portion of the system investigated. 

While portland cements ordinarily do 
not contain over 3 or 4 percent of ferric 
oxide, in other types of cements, used 
for similar or widely different pur- 
poses, much higher iron contents are 
encountered. The major oxide com- 
ponents of high-iron cement produced 
in Germany are those of the system 
here studied. For example, this cement 
may contain 64 percent of CaO, 21 per- 
cent of SiO:, and 11 percent of Fe.Os. 

The dissociation of ferric oxide in air 
at elevated temperatures (1,200° C) 
has previously been reported. In the 
system lime-ferric oxide, mixtures con- 
taining more than 74 percent of lime, by 
weight, do not show any appreciable 
dissociation of Fe.0; at 1,400° to 1,560 
C. However, ferric oxide in ternary 
mixtures with lime and silica is found 
to be partly reduced when heated above 
1,200° C, the ferrous oxide content in- 
creasing with temperature and silica 
content. 

Solution in the solid state of small 
amounts of ferric oxide in the com- 
pound diecalcium silicate is indicated 
by thermal analyses, quenching experi- 
ments, and X-ray diffraction patterns. 

The results of the present study 
which will be published in detail in 
RP1340, in the October Journal of 
Research, have given a new interpre- 
tation to the thermal analyses of a pre 
vious investigation of the system cal 
cium metasilicate-dicalcium ferrite. 

After ignition at 1,850° C, a hydrated 
dicalcium silicate (10Ca0.5Si0..6H:O) 
possessed the crystalline structure, in- 
dices of refraction, and X-ray diffrac- 
tion pattern of 8-dicalcium silicate. 





EFFECT OF ADMIXTURES ON 
TEMPERATURE RISE AND TIME 
OF SET OF CEMENT PASTES 


The effects of different admixtures 
on the rate of evolution of heat and on 
the hardening of three cement clinker 
pastes were recently determined by 
C. H. Jumper and George L. Kalousek. 
Temperature changes occurring during 
24 or more hours were measured, and 
the time of set was observed. Alu- 
minum, alkali, and calcium salts, a 
group of miscellaneous inorganic com- 
pounds, and a number of organic com- 
pounds were incorporated in varying 
amounts in the three cement clinker 
pastes. The changes in thermal effects 
and times of set were compared with 
those obtained for untreated clinker- 
water mixes. The changes induced in 
the early temperature rise (arbitrarily 
chosen at 1 hour) differed among the 
three clinkers; but the effects on the 
main reaction, as manifested by the 
maximum temperature rise and the 
time to attain this rise, although vary- 
ing in degree, were similar for the three 
clinkers. However, with the addition 
of different compounds to a_ given 
clinker, pronounced differences, even 
within a group of similar salts, were 
observed. Aluminum and alkali sul- 
fates increased the rates of temperature 
rise, and in many instances caused very 
early initial set. Calcium salts induced 
a variety of changes in the times of set 
and in the thermal effects. Calcium 
acetate was notably a retarder of set. 
CuCh, MnSO, MgSiFs, and H.SiFs 
markedly increased the 1-hour temper- 
ature rise and delayed the final set. 
Triethanolamine and its salts were vig- 
orous accelerators of the set and the 
thermal changes. Some of the admix- 
tures added to cements indicated that 
the presence of gypsum may or may not 
alter the effect of the admixtures, but 
no general correlation between the tem- 
perature rises and times of set could 
be deduced. 


MOISTURE CONDITIONS IN 
CONCRETE 


The moisture condition of concrete 
is intimately connected with its volume 
changes, the hydration of the cement, 
and the life of paint or linoleum applied 
to the surface. A method for deter- 
mining this moisture condition has been 
developed by G. R. Gause and John 
Tucker, Jr., and is described in the 
October Journal of Research (RP1334). 
An electric hygrometer, devised by F. 
W. Dunmore and previously described 
in this Bulletin, measures the relative 
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humidity inside a cavity within the con- 
crete. 

The relative humidity inside 12-inch 
concrete cubes stored at relative hu- 
midities of 50 and 20 percent was meas- 
ured over a period of 10 months. The 
humidity inside uncoated specimens 
ranged as follows: 

Location of 
hygrometer 


Time of | Relative |_ 
storage | humidity 


1}4-in. 6-in. 
deep hole | deep hole 


Percent 


20 


The relative humidity inside hermeti- 
cally sealed specimens was found to 
decrease as the temperature decreased, 
and the change appeared to be com- 
pletely reversible. Neat cement pastes 
of approximately normal consistency 
were cured in hermetically sealed bot- 
tles and the relative humidity over the 
pastes was measured. The relative 
humidity over a moderate heat of hard- 
ening cement was 94 percent at 7 days’ 
and 88 percent at 28 days’ age. Over 
a high-early-strength cement the rela- 
tive humidity was 88 percent at 3 days’, 
82 percent at 7 days’, and 79 percent 
at 28 days’ age. The electric hygrome- 
ter was found to be well suited to the 
measurement of relative humidity in- 
side concrete and over cement pastes. 


MOISTURE EXPANSION OF 
CERAMIC WHITEWARE 


For the past 12 years manufacturers 
of porous-bodied ceramic whiteware, 
such as wall tile and fine earthenware 
for table use, have had the fundamental 
information needed to prevent the de- 
layed crazing (hairlike cracks in the 
glaze) caused by moisture expansion of 
the body. They have, also, a means for 
expediting this type of expansion in the 
laboratory and thereby for determining 
whether or not a particular product is 
apt to craze in service. No data are 
generally available, however, to show 
how much the ware may expend during 
various periods of service. 

To obtain such data, R. F. Geller and 
A. S. Creamer tested 18 samples of wall 
tile which had been stored for various 
periods of time ranging from 8 years 
to less than 1 year, and 15 samples of 
tableware, of which 11 had been stored 


from 16 to 6 years, and 4 had been in 
service for from 23 to 2 years. 

The extremes in expansion noted 
were as follows: One tile showed an 
expansion of 0.04 percent after 8 years 
of storage, and two tile showed no 
measurable expansion after 6 years of 
storage. Two samples of tableware 
showed an expansion of 0.09 percent 
after 15 years of storage and 12 years 
in domestic use, respectively, and 
another sample showed only 0.03 per- 
cent of expansion after 23 years in 
domestic use. 


EFFECTIVENESS OF CEILING 
INSULATION 


The effectiveness of various types 
of insulation in preventing high ceiling 
temperatures under a flat roof in a test 
structure was determined experimen- 
tally under summer conditions in Wash- 
ington, D. C. The results are presented 
in Building Materials and Structures 
Report BMS52, in tabular and graphical 
forms. Ceiling temperatures with in- 
sulation above the ceiling were as much 
as 16 degrees F lower than the tempera- 
ture of uninsnlated ceilings. With only 
an attic floor place, ceiling temperatures 
were about 10 degrees lower than on 
the uninsulated ceiling. The various 
types of insulation tested were very 
nearly equal in effectiveness. 

Copies of this report are obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 10 cents each. 


NONVOLATILE MATTER IN 
SHELLAC VARNISH 


A study has been made by C. C. 
Hartman of the methods now used for 
letermining the nonvolatile content of 
shellac varnish. A comparative sum- 
mary was made of the results obtained 
in the examination of 70 shellae var- 
nishes, made by cutting 33 “dry” orange 
and 6 “dry” bleached shellaes in 5 dif- 
ferent solvents. The method of the 
United States Shellac Importers Asso- 
ciation was found to give high values 
consistently, probably because of insuf- 
ficient time of heating and consequent 
retention of solvent. Slightly mors 
concordant results were obtained by) 
the method given in Federal Specifica- 
tion TT-V-91 than by the method given 
in the specification of the American So- 
ciety for Testing Materials. The con- 
venience and simplicity of its operation 
may be considered additional, and prob- 
ably more important, reasons for using 
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the method given in the Federal Speci- 
ication. 

In the report on this work in the 
Journal of Research for October (RP- 
1333), the presence of volatile matter 
in the dry shellac and the use of sol- 
yents with high “end points” are shown 
to have a decided influence on the accu- 
racy of the determination of nonvola- 
tile matter. Values of volatile content 
obtained at 105° C are more significant 
than those obtained at 41° C, and prove 
more accurate when used for calculat- 
ing the true weight of shellac used in 
the varnish. Retention of part of the 
solvent is invariably encountered when 
solvents with high end points are used. 

The analytical data demonstrate the 
necessity of a knowledge of the volatile 
content of the specific dry shellac used 
hefore the true “cut” (pounds of lac 
resin used to 1 gallon of solvent) of the 
varnish can be calculated from the per- 
centage of its nonvolatile residue. 


REACTION OF SILK FIBROIN 
WITH DIAZOMETHANE 


The reactive groups in silk are in- 
timately related to the absorption of 
moisture, acids, alkalies, or dyes, and 
to physical properties such as extensi- 
bility and tensile strength. A large 
proportion of these groups are present 
in silk fibroin in the form of hydroxyl 
groups of the amino acid tyrosine. The 
latter groups are of special interest, 
partly because of their preponderance, 
but principally because there are di- 
vergent views as to whether they are 
free in the untreated fibers. As an 
approach to the problem it appeared 
advisable to attempt to inactivate these 
groups by chemical treatment and then 
to study the properties of the modified 
protein. Several methods have been 
tried for this purpose by different in- 
vestigators but they were found to be 
too drastic, and generally resulted in 
severe physical deterioration of the 
fiber. 

In an investigation by Henry A. 
Rutherford, Wilbur I. Patterson, and 
Milton Harris, research associates of 
the United States Institute for Textile 
Research, reported in the Journal of 
Research for October (RP1338), the 
silk was treated with an ethereal solu- 
tion of the methylating agent diazo- 
methane. The treatment resulted in a 
rapid decrease in tensile strength of the 
fibers, and the results led to the con- 
clusion that the hydroxyl groups of 
tyrosine are free in the untreated fibers. 
The total methoxyl content after treat- 
ment of the fiber for 25 hours or longer 
was greater than could be accounted 














for by assuming that only phenolic 
hydroxyl groups had reacted. The 
“extra” methoxyl was not on either the 
primary amino or the serine hydroxyl 
groups, but appears to have resulted 
from the reaction of diazomethane with 
groups, tentatively assumed to be car- 
boxyl, to form the methyl esters. 


DRYING OF TEXTILE YARNS 
The combined effects of heat and 


moisture on the properties of yarns 
made from the common textile fibers 
were studied in the course of recent 
work at the Bureau by the research 
associateship of the United States In- 
stitute for Textile Research. The re- 
sults may be considered basic to all 
types of textile drying according to a 
paper (RP1337) by James G. Wiegerink 


in the October Journal of Research. 
Yarns made from raw cotton, “puri- 


fied” cotton, mercerized cotton, clothing 


wool, carpet wool, viscose rayon, cu- 
prammonium rayon, cellulose acetate, 
and degummed silk were saturated with 
water and then exposed for periods of 
from % to 6 hours in air having tem- 
peratures of 221°, 257°, and 302° F, and 
absolute humidities of approximately 1, 
55, and 95 percent. After conditioning 
the dried yarns for at least 24 hours 
in air of 65-perecent relative humidity 
and 70° F, measurements were made 
of: The breaking strengths, elongations 
at break, and moisture contents of the 
yarns; the fluidities of dispersions of 
the cellulosic fibers in cuprammonium 
solution, of the silk in aqueous zine 
chloride, and of the acetate in aqueous 
acetone; and the relative affinities of 
the cellulosic fibers for the dye Benxo- 
purpurine 4B and of the wools for acid 
dyes. 

Heating the yarns for 6 hours at 
221° F. and each of the three humidi- 
ties weakened all of them. The break- 
ing strength and elongation at break of 
the viscose, cuprammonium, degummed 
silk, and cotton yarns decreased still 
more at higher temperatures. In com- 
parison with heating at 1 percent abso- 
lute humidity, heating at 95-percent 
absolute humidity resulted in lower 
breaking strengths and elongations at 
break for all yarns except the raw 
cotton, higher fluidities, lower affinity 
of cellulosic fibers, and higher affinity 
of wool fibers for the dyes. 

Heating for % hour at 302° F. had 
little effect on the properties of the 
yarns, except the viscose and cupram- 
monium rayon, which were adversely 
affected. The damage which occurred 
at a given temperature and humidity 
increased throughout the heating 
period. 
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HOSIERY LENGTHS AND SIZES 


The third edition of the Commer- 
cial Standard covering this subject, 
CS46-40, can now be had in printed 
form. It provides standard measure- 
ments and standard methods of meas- 
uring hosiery as a basis of understand- 
ing among producers, distributors, and 
users of men’s, women’s, and children’s 
hosiery. It is intended to eliminate 
confusion resulting from a diversity of 
measurements and methods, and to 
provide a uniform basis for guarantee- 
ing lengths and sizes of hosiery. 

The increasing use of anklets led to 
a demand for standard lengths of this 
type of hosiery, which are established 
for the first time in this 1940 revision, 
together with lengths for two addi- 
tional sizes of folded cuffs. 

The standard now covers methods of 
measuring lengths and sizes, and tol- 
erances for: Ladies’ full-fashioned, 
circular knit (seamless), and ribbed 
cotton hosiery; men’s hosiery; boys’ 
golf, children’s and misses’ ribbed, chil- 
dren’s 5/8 flat knit, and children’s 7/8 
hosiery; infants’ ribbed hosiery; chil- 
dren’s socks; and anklets together with 
folded cuff lengths. Standard folded 
cuff lengths for boys’ golf hosiery and 
for children’s 7/8 hosiery are also 
included. 

Copies of Commercial Standard 
CS46-40 can be purchased from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 
The price is 5 cents. 


include thread count, breaking strength, 
stripped cloth weight, methods of sam. 
pling, test conditions and test methods, 
The wording of a uniform guarantee 
label, by means of which the seller 
certifies quality to the buyer, is in- 
eorporated in the standard. 

The pamphlet includes a brief his- 
tory of the project, the membership of 
the standing committee which reviews 
proposed revisions, and a list of official 
acceptors. Copies are obtainable from 
the Superintendent of Documents, Govy- 
ernment Printing Office, Washington, 
D. C., at 5 cents each. 


COMMERCIAL STANDARD FOR 
STODDARD SOLVENT 


The third edition of the Commercial 
Standard for Stoddard Solvent, CS3-40, 
covers requirements for material, ap- 
pearance, color, odor, corrosive proper- 
ties, doctor test, absorption in sulfuric 
acid, flash point, distillation range, res- 
idue, acidity, and methods of sampling, 
inspection and test for a petroleum 
product used primarily for dry clean- 
ing. It differs from the second edition 
only in that certain refinements of test 
methods have been introduced where 
experience indicated their desirability; 
no changes in requirements for the 
product have been made. The pamphlet 
inchides a brief history of the project, 
membership of the standing committee, 
and list of acceptors. 

Copies of the revised standard, which 
became effective for new production on 
June 20, 1940, are obtainable from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., 
at 5 cents each. 















































REVISED COMMERCIAL STAND- 
ARD FOR BOOK CLOTHS 
















A revised commercial standard for 
book cloths, which became effective on 
June 20, 1940, has just been released. 
This is CS57-40 “Book Cloths, Buck- 
rams, and Impregnated Fabrics (For 
Bookbinding Purposes Except Library 
Bindings).” The standard records the 
voluntary understanding accepted by 
cloth manufacturers, publishers, book- 
binders, and others directly concerned 
as a national basis for purchase, in- 
spection, acceptance, test, and certifi- 
cation of quality of book cloths. It 
should serve as a basis for understand- 
ing between buyer and seller on those 
characteristics of beok cloths that are 
not readily determined from visual in- 
spection. The standard also provides 
a basis for fair competition in pur- 
chases of this commodity. 

Seven classifications are set up—four 
for book cloths and three for buckrams. 
The requirements for each classification 


EFFECT OF SOOT ON RATING OF 
HEATING BOILERS 


If heating boilers or furnaces are 
tested and rated on a basis of constant 
flue gas temperature, due care should 
be taken to assure that soot, deposited 
on the heating surfaces, does not inter- 
fere with the process. A light layer of 
soot, one thirty-second of an inch thick 
or less, can materially influence the re- 
lation between flue gas temperature and 
boiler output. 

In ordinary service an increase in flue 
gas temperature due to soot is not nec- 
essarily accompanied by a proportion- 
ate or serious decrease in efficiency. 

Designers of chimneys, especially 
those interested in prefabricated chim- 
neys, should remember that soot, de- 
posited by oil burner maladjustment or 
otherwise, may cause flue gas tempera- 
tures to be sufficiently high to damage 
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or destroy chimney liners or flues de- 
signed only for moderate or low tem- 
peratures. The implication is that 
chimneys designed for heating devices, 
which can, under any conditions, de- 
posit Soot, should be capable of with- 
standing high temperatures, equal to or 
approaching flame temperatures. These 
conclusions are based on tests at the 
National Bureau of Standards which 
are described in detail in Building and 
Materials Structures Report BMS54 
which has just been issued. 

As part of the program on materials 
and equipment for low-cost houses, the 
Bureau undertook to study methods of 
rating heating boilers. At about the 
same time the Institute of Boiler and 
Radiator Manufacturers proposed a set 
of codes, one of which covers oil- 
purning boilers. Trials under this code 
were conducted in the Bureau's labora- 
tories, and effects attributable to soot 
were soon noted. Because this has an 
important bearing on operating results, 
the tests reported in BMS54 were 
undertaken. 

In these tests the boiler was operat- 
ed under “stand-by” conditions for a 
number of days, and the capacity effi- 
ciency, etc., were determined once each 
day at the constant stack temperature 
of 600° F. One of the two runs was 
made with 10-percent carbon dioxide 
in the flue gas and the other with 8 per- 
cent. At the end of each run the 
soot was cleaned out and the boiler was 
found to operate as at the beginning, 
indicating that certain effects observed 
during the run were attributable to the 
soot. 

When the flue gas temperature was 
maintained constant by adjusting the 
firing rate while the boiler was operat- 
ing under “stand-by” conditions, the 
soot considerably diminished the boiler 
capacity. Likewise, the flue gas tem- 
perature was materially increased by 
the soot if the firing rate or the output 
of the boiler were kept constant. 

Copies of BMS 54 are obtainable from 
the Superintendent of Documents, Gov- 
ernment Printing Office, at 10 cents 
each. 


CONSOLIDATED COMMERCIAL 
STANDARD FOR PIPE NIPPLES 


Commercial Standard CS5-40 con- 
tains the detail sizes and dimensions 
for brass, copper, steel, ferrous-alloy, 
and wrought-iron pipe nipples. It is a 
revision and consolidation of three pre- 
vious Commercial Standards, CS5-29, 
CS6-31, and CS10-29. The standard 
contains references to the appropriate 
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Federal and ASTM specifications con- 
trolling the quality of the pipe from 
which the nipples are made; the 
threads, chamfering, tolerance on 
length, and standard assortments of 
lengths for cartons of each diameter; 
and a recommended system of labeling 
to distinguish pipe nipples made ac- 
cording to these standards from those 
made from crop ends or used pipe. A 
history of the project, list of acceptors, 
and the membership of the standing 
committee which is to consider all 
future revisions prior to circulation for 
written acceptance are included. The 
standard, which became effective for 
new production on May 10, 1940, is now 
on Sale by the Superintendent of Doc- 
uments, Government Printing Office, 
Washington, D. C. The price is 5 cents. 


BUILDERS’ HARDWARE 
(NONTEMPLATE) 


Commercial Standard CS22—40, Build- 
ers’ Hardware (Nontemplate), the sec- 
ond edition of this standard, is now 
obtainable. In it are set forth the 
general practices of the industry, in- 
cluding standard finishes, methods of 
comparing finishes, and procurement of 
standard-finish samples; rules’ for 
hands of locks, casement-sash trim, and 
hinges; backsets; rules for sizes and 
application of door closers; weights, 
thicknesses, paint clearances, and rules 
for sizes of butt hinges; standard mor- 
tises for cast and wrought-case sash 
pulleys; and recommendations on archi- 
tectural details. 

Copies can be purchased at 10 cents 
each from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C. 


SIZES OF PAVING BRICK 


The Permanent Committee on the 
Simplification of Varieties and Sizes of 
Vitrified Paving Brick met in Washing- 
ton, D. C., on April 26, 1940, and carried 
out the nineteenth annual review of 
Simplified Practice Recommendation 
R1, Vitrified Paving Brick. Asa result 
of this review, the tenth revision of 
this Recommendation was _ adopted. 
Copies of R140 are now available in 
printed form. 

The committee voted unanimously to 
add the 4- by 31%4- by 8%-inch wire-cut 
lug brick to the existing list of recog- 
nized varieties, because of its increased 
use in city street pavements in certain 
localities. 

While this brick increases the list of 
recognized varieties from four to five, 
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it is notable that the rising demand for 
it is offset by the rapidly declining use 
of the 2%4- by 4- by 8%-inch vertical 
fiber lug brick. The five varieties now 
shown in this recommendation satisfy 
90.7 percent of the total normal demand 
for vitrified paving brick. 

When this recommendation was first 
proposed, in 1922, there were 66 differ- 
ent sizes and varieties of vitrified pav- 
ing brick. Since then the variety has 
been reduced to 5, representing an 
elimination of more than 92 percent. 

Copies of the revised recommendation 
may be obtained from the Superintend- 
ent of Documents, Government Printing 
Office, Washington, D. C. The price is 
5 cents. 


ICE-CREAM-BRICK MOLDS AND 
CARTONS 


Simplified Practice Recommendation 
R120-40, Ice-Cream-Brick Molds and 
Cartons (a revision of R120-36), which 
became effective on June 30, 1940, is 
the second revision of this recommenda- 
tion. As originally promulgated in 
1931, it established a simplified sched- 
ule of dimensions for the 2-gallon mold 
aud for a pint and quart carton. The 
first revision, effective in 1936, amplified 
the schedule to include recommended 
standard dimensions for the linerless, 
machine-filled type of carton in the 
pint and quart sizes. The current re- 
vised recommendation includes stand- 
ard dimensions for a pint carton to fit 
ice trays in household refrigerators. 

Copies of R120-40 can be secured 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 5 cents each. 


INKS 


Ink is the subject of Circular C426, 
recently released, which is a revision 
and considerably enlarged edition of 
C413, bearing the same title, for which 
there was considerable demand. The 
circular contains formulas for inks of 
the iron gallotannate type, colored 
writing inks, drawing, stamp-pad, re- 
cording-instrument, and others. Print- 
ing and other inks that depend upon 
pigments for their color and their spe- 
cial properties are in a class by them- 
selves, and little is said about them in 
the circular. In it are discussed meth- 
ods of testing inks, the aging of writ- 
ing, the restoration of faded writing, 
the freezing of inks, and the effect of 
inks upon paper. 

Copies of the publication can be se- 
cured for 15 cents from the Superin- 
tendent of Documents. 
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TIMEKEEPING THROUGH THE 
AGES 


Each year the Bureau receives many 
inquiries from school children and 
others concerning the devices used by 
peoples of the ancient time down to the 
present era to mark the passing of time. 
To meet the demand for this informa- 
tion, Letter Circular LC600, Timekeep- 
ing Through the Ages, has been prepared 
by Katharine S. Vandoren, in which the 
subject is presented in an easily read 
and interesting manner. 

Single copies of LC600 will be sent 
free on requests addressed to the 
Bureau. 


ERRORS IN SEPTEMBER TECHNI- 
CAL NEWS BULLETIN 


Attention is directed to errors which 
occur in Technical News Bulletin 281 
(September 1940), pages 76 and 77, 
under the article “Thickness of Adher- 
ing Liquid Film.” 

The equation on page 76 should be 


+b 
changed to read t=k a (us)”. 


The equation on page 77 should be 
changed to read t=k (us)”. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING SEP- 
TEMBER 1940 


Journal of Research ? 


Journal of Research of the National 
Bureau of Standards, volume 25, 
number 2, August 1940 (RP1318 to 
RP1323, inclusive). Price 30 cents, 
Annual subscription, 12 issues, $3.50. 


Research Papers? 


{Reprints from the June 1940 Journal of 
Research] 


RP1303. Equipment for conditioning 
materials at constant humidities and 
at elevated temperatures. James G. 
Wiegerink. Price 5 cents. 


RP1307. Influence of cyclic stress on 
corrosion pitting of steels in fresh 
water, and influence of stress corro- 
sion on fatigue limit. Dunlap J. 
McAdam, Jr., and Glenn W. Geil. 
Price 10 cents. 


?Send orders for publications under_this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $3.50 per year (to addresses in 
the United States and its possessions, and 
to countries extending the franking privi- 
lege) ; other countries, 70 cents and $4.50, 
respectively. 
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Building Materials and Structures 
Reports? 
[Persons who wish to be notified of new 
ae mare riage in the Building Materials and 
tructures series as soon as they are avail- 
able, should write to the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., asking that their names 
be placed on the special mailing list main- 
tained by him for this purpose. 
BMS52. Effect of ceiling 
upon summer comfort. 
Phillips. Price 10 cents. 
BMS54. Effect of soot on the rating of 
an oil-fired heating boiler. Richard 
8. Dill and Paul R. Achenbach. 
Price 10 cents. 


insulation 
Thomas D. 


Circulars * 


Supplement to Circular C398. Stand- 
ard samples issued or in preparation 
by the National Bureau of Standards. 
(August 1, 1940). Free on applica- 
tion to the Bureau. 

C426. Inks. C. KE. 
sedes C413.) 


Waters. 
Price 15 cents. 


(Super- 


Simplified Practice Recommendations ? 


R1—40. Vitrified paving brick. 
sedes R1-36.) Price 5 cents. 

R120-40. Ice-cream-brick molds and 
cartons. (Supersedes R120-36.) 
Price 5 cents, 


(Super- 


Commercial Standards * 


CS3—40. Stoddard solvent. 
CS3-38.) Price 5 cents. 

CS5-40. Pipe nipples ; brass, copper, steel 
and wrought-iron. (Revision and 
consolidation of CS5-29, CS6-31, and 
CS10-29.) Price 5 cents. 

CS22-40. Builders’ hardware (nontem- 
plate). (Supersedes CS22-30.) Price 
10 cents. 

CS46-40. Hosiery lengths and _ sizes. 
(Supersedes CS46-36.) Price 5 cents. 

CS57—-40. Book cloths, buckrams, and 
impregnated fabrics for bookbinding 
purposes except library bindings 
(Supersedes CS57-36.) Price 5 cents. 


(Supersedes 


Technical News Bulletin ” 


Technical News Bulletin 281, September 


1940. 
scription, 


Price 5 cents. Annual sub- 


50 cents. 


?Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year: Journal 
of Research, $3.50 per year (to addresses in 
the United States and its possessions, and 
to countries extending the franking privi- 
lege) ; other countries, 70 cents and $4.50, 
respectively. 


C603. 
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MIMEOGRAPHED MATERIAL 


Letter Circulars 


[Letter Circulars are prepared to answer 
specific inquiries addressed to the National 
Bureau of Standards and are sent onl 
request to persons having definite nee 
= information. 
take 


for 
The Bureau cannot under- 
to supply lists or complete sets of 
Letter Circulars or send copies automatically 
as issued.] 


A.C600. Timekeeping through the ages. 


+ Katharine 8. Vandoren. 

“C602. X-rays: Publications by 
staff of the National Bureau 

~ Standards. (Supersedes LC389.) 


Outside house painting. (Su- 
persedes LC333.) 

‘607. The certification plan: Its sig- 
nificance, scope and application to 
selected Federal Specifications and 
Commercial Standards. (Supersedes 
LC559. ) 


RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLI- 
CATION * 


Your Bureau of Standards. Lyman J. 
Briggs. The Clevelander (Cleveland 
Chamber of Commerce, Cleveland, 
Ohio) 15, No. 5, 9 (Sept. 1940). 

Upper-air weather soundings by radio. 
Harry Diamond, Wilbur S. Hinman, 
Jr., Francis W. Dunmore, and Evan 
G. Lapham. Electrical Engineering 
(33 W. 39th St., New York, N. Y.) 
59, No. 6, 321 (June 1940). 

An improved electrical hygrometer and 
its applications. Francis W. Dun- 
more. Bull. Amer. Meteorological Soc. 
(Blue Hill Observatory. Milton 
Mass.) 21, No. 6, 249 (June 1940). 

Volunteer research: An interim report 
of the A. S. M. E. special research 
committee on fluid meters. Edgar E. 
Ambrosius and Howard S. Bean. 
Mechanical Engineering (Amer. Soc. 
Mech. Engrs., 29 W. 39th St., New 
York, N. Y.) 62, No. 9, 677 (Sept. 
1940). 

Introductory dialogue for a symposium 
on spectrophotometry in the pulp and 
paper industries. Deane B. Judd 
and L. C. Lewis. Technical Associa- 
tion Papers (Tech. Assn. Pulp and 
Paper Industry, 122 BH. 42d St., New 
York, N. Y.), 23, 473 (1940). 

Survey of spectrophotometers. 
S. Gibson. Technical 
Papers 23, 475 (1940). 

Systematic color designations for paper. 
Deane B. Judd. Technical Association 
Papers 23, 512 (1940). 

*These publications are not obtainable 


from the Government. Requests should be 
sent direct to publishers, 


the 
of 


Kasson 
Association 
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Color systems and their inter-compari- 
son. Deane B. Judd. Paper pre- 
sented at meeting of Illuminating En- 
gineering Society (51 Madison Ave., 
New York, N. Y.), (Sept. 9-12, 1940). 

A balanced direct-current amplifier for 
direct-current operation. R. Stair 
and I. F. Hand. Rev. Scientific In- 
struments (Amer. Inst. of Physics, 
175 Fifth Ave., New York, N. Y.) 
11, 257 (Aug. 1940). 

Energies of isomerization of the five 
hexanes, Frederick D. Rossini and 
Edward J. R. Prosen. J. Amer. 
Chem. Soc. (Mills Bldg., Washington, 
D. C.) 62, 2250 (1940). 
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Method of conditioning paper for multi- 
color offset printing. C. G. Weber 
and M. N. V. Geib. Teeh. Bul. No. 3, 
Lithographic Technical Foundation 
(220 East 42d St., New York, N. Y.) 

* (Aug. 1940). 

Air conditioning in printing. C. G, 
Weber. Refrigeration Data Book 
(Amer. Soc. Refrigerating Engrs., 37 
West 39th St., New York, N. Y.) 2, 
376 (1940). 

Accelerated weathering of transparent 
plastics. G. M. Kline, W. A. Crouse, 
and B. M. Axilrod. Modern Plasties 
(Breskin Pub. Corp., 122 East 424 
St., New York, N. Y.) 17, No. 12, 49 
(Aug. 1940). 
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